A 62-year-old man, a lifelong nonsmoker with a medical history of diabetes, chronic sinusitis, and hyperlipidemia, presented to our Pulmonary Clinic with more than 2 years of worsening chronic dry cough, with recent new onset of scant hemoptysis and an imaging finding of bronchiectasis. The patient had no history of cigarette smoking or pulmonary infections. His occupation included construction work with exposure to sand and wood. His laboratory work-up revealed within-normallimit infection testing (including negative respiratory culture, acid-fast bacilli, gamma interferon, hepatitis, and human immunodeficiency virus serologies), allergy testing, immune deficiency test (with human immunodeficiency virus and immunoglobulin panel), and pulmonary function test. An x-ray of the patient's chest demonstrated bibasilar atelectasis without obvious infiltrate (Figure 1) . A computed tomography scan of his sinus demonstrated chronic maxillary sinusitis. A computed tomography scan of his chest showed evidence of right lower lobe bronchiectasis and pulmonary sequestration (Figure 2 ). All the images were ordered by his primary care physician and obtained before his referral to the Pulmonary Clinic. The patient's chronic cough was then evaluated by an otolaryngologist who found erythema in the interarytenoid area on laryngoscope. Therefore, the patient's chronic cough was thought to be caused by postnasal drip or gastroesophageal reflux disease. In the past he had been treated with fluticasone nasal spray and omeprazole without significant improvement.
CLINICAL MEDICINE
Image Diagnosis: Carcinoid Tumorlets and Pulmonary Sequestration in a Patient With Chronic Cough Without a History of Malignancy
DISCUSSION
Pulmonary sequestration is an uncommon congenital lung disease comprising 0.15% to 6.4% of congenital pulmonary anomalies and is caused by a segment of lung separating from the tracheobronchial tree and receiving blood from a systemic artery. 1 Carcinoid tumorlets in conjunction with pulmonary sequestration is even more uncommon.
1,2 Pulmonary carcinoid tumorlets develop from Kulchitsky cells, which are hyperplastic neuroendocrine cells in the bronchial and bronchiolar mucosa. 3 These tumorlets differ from typical carcinoid tumors on the basis of diameter (≤ 5 mm vs > 5 mm, respectively) 3 and are usually associated with fibrosis and bronchiectasis. 3, 4 Compared with neuroendocrine cell hyperplasia conditions such as DIPNECH (diffuse idiopathic neuroendocrine cell hyperplasia) and reactive neuroendocrine cell hyperplasia, carcinoid tumorlets extend beyond the basement membrane of the respiratory epithelia. 5 Imaging of pulmonary tumorlets usually demonstrates nodules, interstitial fibrosis, or bronchiectasis. 4 An analysis of surgical pathology specimen from patients who were diagnosed with pulmonary carcinoid tumorlets demonstrated patients usually are older women, often with a previously diagnosed cancer such as breast carcinoma. 6 About half of these patients had respiratory symptoms such as a cough. 6 Pathologically, tumorlets show fine nuclear chromatin, bland nuclear details, and a nested growth pattern. 2 Tumorlets stain for neuroendocrine markers chromogranin and synaptophysin. 2 Tumorlets may demonstrate immunoreactivity to serotonin, calcitonin, and bombesin (gastrin-secreting peptide). 7 It is thought that tumorlet cells secrete neuropeptides that elicit peribronchiolar fibrotic reactions, which cause pulmonary fibrosis. D'Agati and Perzin 7 have reported pulmonary tumorlets that may metastasize to peribronchial lymph nodes. There are only two case reports that describe pulmonary carcinoid tumorlets associated with bronchiectasis and pulmonary sequestration, both in a setting of breast cancer. 1, 2 We describe the first reported case of pulmonary sequestration and pulmonary carcinoid tumorlets in a patient without a history of malignancy or pulmonary infection.v Figure 3 . Hematoxylin and eosin stain (original magnification x40) of the surgical pathology specimen. The green arrow demonstrates bronchiectasis and bronchiolectasis, with follicular bronchitis, focal acute erosive bronchitis, marked peribronchial fibrosis and smooth muscle hyperplasia, and medial hypertrophy of the pleural, bronchial, and pulmonary arteries (findings consistent with pulmonary sequestration). The black arrow indicates one of the multifocal carcinoid tumorlets (multifocal nests of spindle and oval neuroendocrine cells staining for neuroendocrine markers chromogranin and synaptophysin and pankeratin) with focal lymphangitic spread and metastasis to the regional lymph node.
